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H306pCTCHEC OTHOCHTC* K TCXHCVIOnra 

no/ryHeHH* CMa30HHWx MarepnauroB, b hzctho- 
cth k MeraJUiormKHpyioiicMM cuaaoraHM 
cocraBaM Ma ocHOBe Macejr, Korophre RCiiQjn>- 
iyioTCfl s ysjiax rpeiuai pa3AH*iHHx Mannm a 

M&XaHE3MOB. 

MsBecma MerajLionjiaKHpyiomafl CMaaica 
(cm. arr. cb. CCCP N 836076, m. C 10 M 
3/02, 1981) urdL noBbancmw h3hococtohkocth 
nap TpenM, Koxopaa HapfiAy c nmijepHHOM 
sonaiHHTejiLHO cofleprarr o,ieOTOByjo tuoiOTy 

(0,2 - 2 BCC. %), KOvXTIOHHH>T0 mcu& (1 - Z0 

Bee. %), rjcn^epHH - ocram>Hoe. 

HeaouwKOM yroro CMasoraoro cocxaaa 

ftB.iaeTCH BHCOKrf K034xtjK33tZeHT TpCHHil CpH 

nepeweHHLrx h SHaxonep cmcehbdc Harpy3Kax b 
napax TpeHjis, a Taioce He^ocraTOHEaji 
xHMireecEafl ycrofrKHBOcr* KOJLiorcxHoft mchh b 

paCTBOpC OJieHHOBOft X7ICJIOTBZ B r^HUCpHHC 

H^ocraxKOM cocraaa aouutcrca tsekc orpaHH- 
newBQCTb c4>epw npKMeaeajw frroro c*a3oqHoro 
cocraaa H3-3a HcnojiwoBaHH* rjamepzxa. 

HaaooJicc 6jxh3K2M tcxkfthcckhm pcmcoi- 
eM k 3aa3JueMOMy ofeeKry «BJiaerca MCTa-i- 
jionjiarapyBorrufft CMasoqHwrft cocraa (cm fl. H. 
TapicyKO^- Tpn6oTcxmuca. M.: Manumocxpoc- 
HHe. 1989, c. 139 - 144). B ramcne 
nviaxapyiomefi npKcaflKH k cwasoraoMy Macjiy 
kjih nnruepHny npHMCKaKJTCs nopouncK mc^h 
e/ih flar/ini, noflyHwiHwe £Hcneprirpo»aHHe>f 
XHZQcoro MerajuiaM xhmh^cckhmh ilth stickt- 
poxHMireecKHM BoccraHDEJieHueM h t. a. 
npEMCHCHiic yacia c noponncoM mcot hot 
naryan no3BOMW yMeHLimm. hshoc 3a cq£? 
o6pa30BaKHfl MeraJUDPiecKcfi anemia aa no- 

BCpXHOCTH nap XpeHHJI. 

He^ocraxKOM 3Toro cuasonKoxo cocxaBa 

ncpcMCHEKX m 3HaxoncpcMCHHHx Harpy3icax, 
a xaxaee OTpm;aTejii>Hoe BjmflHHs hohob vie^H, 
CBasaHHoe c oraaxeiraeM m&cct khcjiodo^om 

ao3Ayxa. 

«eHHonp pameraa ffBJi sexes CHPorfcHHS ko3:£- 
4>nuHeHTa Tpema npe nepeMeHHbix h 
saaKoncpcMCHHiiDC Harpy3Kax. Kax O0Ka3avni 
pc3^ r m>xaTw 3KcncpHMenxc», b cpanKeaKH c 
nporoTHnoM aajtB^fieMNH MerarLioruiaicHpyx)- 

HOTfl CMa30tTH£lii COCTaB HM££X KOS^KtUEUHCKT 

tpcHHfl Hirae Ha 30 - 80 % npn HarpyiKax 
0 - 1 100 MFla t m emc hickg oh npH narpysKax 
1100 - 1400 Mlla (ycavrae cxBaTWBaHHii jwa 
nporoTwna - 1100 Mlla, A^a 3a«B.is5eMoro 
cocxaBa - 1400 MTTa). KpcM5 xoro, cwhmck- 
Tatc«0HHa« yctoftraBocTfc aaiiBJWftMoro Mexaj:- 
.loruiaKHpyicmcro rw^o^iHoro cocTaaa 
rrpHwepHo b 170 pa3 Bkime, vtu y npoTcrruna. 

VnaaaMiias ue;Bb aocTHracTCfl xcm ? *jxo b 
MeTr^^on/TaKHpywmeM cocxaBe, coACp»:au;eM 
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6asoByio CMa3icy h nopomoK mc^h, coitccho 
3a^BaaeMOMy pemetaco nopomoK mca" hmccx 
y^Tpa^HcnepcHwe paaMepw, a ^acrmxLi wezrn 
noKpuTN rpa^MTOM npw c^ieAyiomeM cootho- 
mesaa komiiokchxob f Mac. %: 

y.TBTpajHcnepcHHfi nopomoK 

(YfllD MCflH 0,1 - 0,8; 

rpa4)HTOBoe noKpurae qacrim 

Yiin mcw 0,007 - 0,032; 

Po^aHBa-HOHu 0,02 - 0,2; 

He«HoreEHoe nosepxHocTHOsjc- 

thbhoc bcdicctbo (IIAB) 0,03 - 0,3; 

Ea30Ba* cwaaica Ocraj'ifcHoe. 

3a c^reT Hcno^>30EaniLa b Kaiecrme 
noponnca mc«h YUn Mejpi, ^tacrrxmbi Kcrropoft 
noKpMTBi rpatJjHxcM h aoao/mm-fcrrfcMO o6pa6o- 

XaHM pOAaHHA-TOHaMH H H6HOHOreHHWM HAB, 

cranKaeTc« jcco^KOHeHT TpeHHfl npa nepeMen- 

HKX H 3HaKOncpCMCfiHhCX VQlOBHftX CKOjIBSCC- 

si cqeT o6paio»AHB£ aa noBcpxHoCTH aap 
Tpcaita roMTjojinmoEHorD Mc^Ho-rpatJjHTOsoro 
nJiajcHpywmero cnoa. KpoMe roro, Hajraqne 
rpa4)HTOBOH o6qjioikh sa iiactHnax mott, 
ponam^-HOEH h hcbtrotckhmh IIAB nperax- 
CTByiox o6pftV)Bamnp hohob Meznr h oKHOreRSio 
Mactxn KHcnopo^toM B03jyxa. 

IIpHMep, Z3>ih npHTOTOBJismw 3affBJiJieMoro 
CMasotmoro uer2JtJiowi2xapyiow,tr6 cocraaa 
MCnojn>30BajiH y.TbTpajHcnepcHwft aapomoK Me- 

JW, nOKpMTlWH rpa^HTOM, CO CPCOHCHOBCPXEO- 

cthkm paaMepoM ^acthh 0,09 mkm. B raqecTBe 
6a30BoA CMa3xn hcxio j[b3 OBajiE Moropaoe Macno 
M-10P 3 h DjiacriraiyiQ cwtasxy ,, JIhxoj:-24". 
Cofl^pacamie Me^fn cocTaanTio 0,25 Mac. %, 
rpa(J)irra - 0,015 Mac. %, poAaaw-HOHoa - 
0,11 Mac. %, ncHWorcrooro IIAB - jrapaaxni- 
no<i?eRo^a - 0,15 Mac %. IIpHroTOB.ieHHve 
MeTa^ioiLTaiaipyioinEe cMa3oraHe cocraBH hc- 
EwrHBajni Ha ManraHc tpchhji CMT-i b 
vc^qbimx rpeHMst CKOJib?Kem<H; o6pasci; - 
aHTHifcpTOXHOKHwna «ryryH AC-4, kohtpt^o - 
crajni CKopocrt CKDjrisccHHa 3,05 m/c. 

KOS^HUHCHX xpCHBJf paCCHHTtlBanM HO H3BC- 

cthoh MfixoAHxe (JO^eHH^ B. B. JIa6oparopaTiie 
pafioTN no Teopmr Mexam3MOB e MamzH. M.: 
Bwcinaa rnKO^a. 1962, c. 124). HcoxeaoBaHne 
CTpyKTypu necTHa noponncoB aa anetCTpoffflOM 
MHKpocKone 3MMA-4 noKaaano, qxo nactKHN 
Vflll Mejxft noKpuxu 6ojite npo3paqRoft AJifl 
noTOKa 3.icKrpoiroB o6o;ioTCofi H3 rpat^irra. 

flna onpc^tneHiMi onrHMajn>Horo corjepaca- 
HH5i rpa$nTa na «iacnrae 6 turn npHTOTOB^eHw 
paaJiiufHwt cMaaouHKC cocTaBhi. Pcay^bxaTW 
HcnwxaHini 3XHX cocxaioB npEBCjsnw b xa6:i. 

i. 

Kax cxe^yex w3 AaHHMx xa6ji. 1, 
oiithmxhknm conepxafTHeM rpactJWTa i ncKpw- 
ttoi qacrra yZITl mcw >U5.i5rcTCii 0,007 - 0,032 
Mac. % npii KOKi;eHTpaijHii Mtswee 0,0C'7 m?c. 
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% rpa<t>HTa b nnaKHpywaiea oneKKC hzzcctz- 

TX?VW0, 4T06hI 0praHH30B3Tfc X0Mn03HItfl0HHMH 
C0CT3B n03TQVy K03(fc<J>WnJTCHT TpdHHS 503pa- 

CTatT. npH KoimeETpanHH rpacjmra 60/1 ee 
0,032 Mac. % KO?$4>HxmeHT TpeHas BoapacTae? 
H3-sa crrcyTCTBHS crura ihhocth Me^z b ejiixh- 

P>'10incd HZCHKC 

JLisi onpene^eHHfl MaKCHMa-TbEoro coa;ep*a- 
mrg Me^H b aarajrseMOM MeTajircomaicHpyio- 
meM cocrase 6bum npHroroaneHM cMa30HHbie 

KOMU03HHHH C pa^JTHM^MM CO^Cp2KaHHCM Y^II 

mcah npH KOHi^eHTpaOTH rpa4>HTa 0,019 Mac. 
%, pooaratn-HOHOB - 0 T LI Mac. %, HeOTaren- 
Horo KAB - fiapaaMjrao4)CEaia - 0,15 Mac %. 
Pe3ynb?aTU HciraraFWK npuBCAeitbi b xa&i. 2. 

flamaie Tafo. 2 noKasbtBajox, hto npH 
jconncHTpamiK mc^h b MfiTaJUioruiaKHp>TomeM 

CMa30M3RQM COCTiaC MfcHCt 0,1 Mac. % 

K034)4)Hi;HeHT rp-3Hiw B^spacTaer H3-aa hcho- 
craTKa Mesa zyifl 0<5p330BaHKa imajcnpyion^efi 
aaeHKH Ha noBcpxHocrax nap tpchhs. 

h Hefffloreropro HAB 6hUtM npEroroBJieB&i 

pa3JIH^IKfaie C0CT3BN MeTaJIJICHJiailHpyBDlQCrO 

c\ta3oqHoro cocTSBa ao6aB,ieBH* pc^aHHa-Hoaou 
MOio^tsoBa^K cojil - poflaima kx>ih«. B 
KawecTse KesraoreHHoro ITAB iipkmshsjih 
napa*M7UJo4>eHc/j. B ta6ji. 3 npiracflCHH 
peo^MbTaTw HcntrraKHH no oup^cjitKim 
ctbu3 pcaaHEH-EOHOs g ITAB «a K034 > 4 ,H W CHT 

TpCHHfl. 
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113 A^HHtuc t36.t. 3 oeAyeT, hto pcaaxiu- 

KOHM aKTKBHO BJEM2KJT Ha K034>(t)iiHHeHT 
TpCHHit! npH COflCp)KaHHll MtHCC 0,02 M&C % 
KO0$KfcHUHeHT TpeHHS VBCHrafBa^TCH, 7. 

po^aEHA-HCHOB HeAOcrarorao ajia 3roKHpoB3- 
miR ciejteii mcseom noBepxHocm flpn 
KOHUtHrpauBii poaaanH-HOKOB 6o/icc 0,2 Mac. 

% >CQ3<£$KRHeHT Tp^FTH^ BC3paCTaeT ? T. K„ 

o6pa3yeTca flonaiHHTe-TLHafl TBep^as <J>33a - 
poaawtn Mean. TaKiiM o6pasoM, onT>tMa_Tf>HOH 
KoaucHrpanacH poffaOTa-HOHOB jcbji^ctch 0,02 
~ 0,2 Mac. %. flo6aBKH ITAB TaioRe npuBCiisr 
k cHM5ceiono Koa^xJiiinHeHTa Tpemuz, t. k. ohh 

E0BMIH3JOT CCJKMCHTaOTOHHyTO yCTOZTKlOCTb 

CM33o*raKx cocraBOB, npesoTBpanjaioT o6p*3o~ 
Barae arzonepaTOB nactmj. CorjiacHo sxcue- 
pHMCffraM (cm. ra&i. 3) ao6aBKa 
napaaMHHod)CHOJia 6cwcc 0,03 Mac. % omaacaeT 
K03$({JHimeRT TpeHM, npn 0,3 Mac % h fcjiee 
BHcoKbiSr KQHi^eHTpaiffnr BvrHiiHHe FIAB ee3Ha- 
HMTWbHo, HOTovty ^a^Keteee yawn^eHHc 
KOBcnewrpaxc^H Reneoiecoo6pa3HO, Hci^e^€coo6- 
pa^HocTB ^a^TMietaiero yBGjnrccHHfi HAB 
CB«3aaa c y^opoxaHHCM CMaaaqnoro cocTaBA n 
c yBejm^eBHCM coaspacaHH* aaota, okhcto 
KOToporo yxyAtoaiOT SKOJioraroecKyio catyaura). 

TaKHM 06 pa 30M, OnTKMaJIbHOA SBTlSeTCfl koh- 

ucKTpaufw IIAB hc Mcnee 0,03 Mac %, ho 
He Sonet 0 T 3 Mac. %. 



(POPMYJIA H30BPETEHH51 



M^Ta^JTOrLiaKHpyWIUHH CMa30HHbrft COCTaB, 

co^epiKaircHfi 6a30Byjo CMaaxy h npncaffK>* na 
ochobg MeTajt-TM^ecKoro nopomKa, omjiuKafo- 
muucx tew. hto b sraMcct3c npncaziKii cocms 
coflep^T y^BTpaAHCnepCHMii nopomoK M$m, 
noKpbrrNft rpa^mrroM, h AonanHHT^ibHo co^ep- 

cTHO-axTHBHoe BemecTBo npa cieAy^>^(^ 
cocrrHomcHHH IlOmhohchtob , Mac %: 



y^tTpaAHcndpcHbrt noponiOK 
rpa^MT 

HeHOproreRHoe noaepxHOCTHO- 
aKTHBHoe BemecrBo 
BaaoBaa CM&3Ka 



0,1 - o,s 
0,00? - 0,032 
0,02 - 0,2 

0,03 -0,3 
3o 100 
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TafaHqa I 



Easosa* KoOT^eo^BO Kojoraeorao 
CMa3Ka> yjp xeffw b rpa$Hia b 



npHMeaaHJie 



M-ior 2 



I 


0,26 


0,002 


QH&Konepe- 


0,16 




2 


0,25 


. 0,005 


MQHHHfl, 


0,15 




3 


0,25 


0,007 


narpyeKa 


0,09 




4 


.0,25 


0,014 


P - 700 


0,08 


cnoco<5 


5 


0,25 


0,032 


Killa 


0,09 




6 


o;25 


0,040 




0,12 




7 


0,25 


0,050 




' 0,13 





JIhtcji-24 



I 


0,25 


0,002 


aHaxanepe- 


0,16 




2 


0,25 


0,005 




0,15 




3 


0,25 


C,007 


HarpysKa 


0,09 


SajjBUfleyKii 


4 


0,25 


■ 0,014 


P = 700 


0,09 


cnoco<5 


5 


0,25 


0,032, 


MTIa- 


0,09 




6 


0,25 


0,040 




0,13 




7 


0,25 


• 0,050 




0,13 
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Ta6jnn;a 2 



cMa3Ka / rpadHTa b 7M mpy. b cKOJibKBHiw LineHT 
>^ CMa^Ke, cvasKe, Tperoia 



Macjio 












M^ior2 












I 


/\ ATA 

0,.0I9 


0,02 




U ,10 




2 


A ATA 

0,019 


0,00 








u 


0 19 


0,10 


Harpysxa 


0,09 




4 


0,019 


0,50 




0,09 


COCTaB 


5 


0,019 


0,80 


Iffla 


0,09 




6 


0,019*" 


0,90 




0,11 




7 


0,019 


1,00 




0,12 




JInfOJi-24 












1 


0,019 


0,C2 


3H8LKOne- 


0,15 




2 


0,019 


0,C5 




0.15 




3 


0,019 


0,10 




0,09 




4 


0,019 


0,50 


. P - 700 


0,09 


co eras 


5 


0,019 


0,50 


MTIa 


0,09 




5 


0,019 


0,90 




0,12 




7 


0,019 


1,00 




0,12 
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TaC.Tvt^a 3 



B&30BG* KoJuroecTBo Kojuraec?- 


KojnrcecT- Kojuhicct- 
HHfl-HOHOB atasKe, 

B CMa3K6, UR r % 

M&C.5S M&c,/fe 


eHT 


M-ior 2 














i 


0,25 


0,015 


0,Q05 


0,15 


0,12 




£ 


0,25 


0.015 


0.010 


0,15 


0,11 




3 


0,25 


0,015 


0,02 


0,15 


0,09 




4 


0,25 


0,015 


0,10 


0,15 


0,08 




d 


0,25 


0,015 


0,20 . 


0,15 


0,08 


COCT2.B 


6 


0,25 


0,015 


0,30 


0,15 


G,II 




7 


0.25 


0.015 


0,40 


0,15 


CI3. 




iMor 2 














I 


0,25 


0,015 


0,11 


' 0,01 


0,11 




2 


0.25 


0.015 


0,11 


0.02 


O.II 




3 
4 


0,25 
0,25 


0,015 
0,015 


0,11 

o.ii • 


0,03 
0,30 


0,C9 
0,09 


COCT3.B 


5 


0/25 


0,015 


0,11 


0,40 


0,C6 




6 


0,25 


0,015 


0,11 


0,50 


C,C8 
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(54) METAL COATING LUBRICATION COMPOUND 

(57) Essence of the invention: An antifriction lubricant composition contains, %: 
ultradispersed copper powder covered with graphite with copper content 0.1 - 0.8 
and graphite content 0.007 - 0.032, thiocyanate ion 0.03 - 0.2, nonionic 
surfactant 0.03 - 0.3, basic lubricant - up to 100. 3 tables. 

The invention relates to the preparation of lubricant materials, in particular 
to metal coating lubricant compositions based on oils that are used in 
components subject to friction in machines and mechanisms. 

A metal coating lubricant (see Inventor's Certificate, USSR, No. 836,076, 
cl. C 10 M 3/02, 1981) is known for increasing the wear resistance of friction 
pairs, which, in addition to glycerin, also contains oleic acid (0.2 - 2 wt-%), 
colloidal copper (1 - 20 wt-%), and glycerin (remainder). 

The disadvantages of this lubricant include the high coefficient of friction 
under variable and reversed loads in friction pairs and the insufficient chemical 
stability of the colloidal copper in the solution of oleic acid in glycerin. Another 
disadvantage of this lubricant is its limited field of application, due to the use of 
glycerin. 

Most similar to the present invention is a metal coating lubricant 
composition (see D. N. Garkunov, Tribotekhnika [Tribology], Moscow, 
Mashinostroyeniye, 1989, pp. 139-144. The coating additive in the lubricant oil 
or glycerin is copper or brass powder obtained by dispersion of the liquid in the 
metal by chemical or electrochemical reduction, etc. The use of oil with copper 



or brass powder makes it possible to reduce wear by forming a metal film on the 
surface of the friction pair. 

The disadvantages of this lubricant include its high coefficient of friction 
under variable and reversed loads and the negative impact of copper ions, 
related to oxidation of the oils by oxygen in the air. 

The main technical object of the proposed solution is to reduce the 
coefficient of friction under variable and reversed loads. As shown by 
experimental results comparing it to the prototype, the present lubricant has a 
coefficient of friction 30 to 80% lower at loads of 0 to 1,100 MPa and even lower 
under loads of 1,100 to 1,400 MPa (the seizing force for the prototype is 
1,100 MPa, and for the present composition 1,400 MPa). In addition, the 
sedimentation resistance of the present metal coating lubricant is about 170 
times greater than that of the prototype. 

This objective is achieved by using a metal coating composition containing 
a basic lubricant and a copper powder, whereby in the present invention the 
copper powder has ultrafine dimensions and the copper particles are covered 
with graphite, with the following ratio of components, % by mass: 



Ultradispersed powder (UDP) of copper 0.1 - 0.8 

Graphite coating on particles of UDP copper 0.007 - 0.032 

Thiocyanate ions 0.02 - 0.2 

Nonionic surfactant 0.03 - 0.3 

Basic lubricant remainder 
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Using UDP copper whose particles are coated with graphite and which are 
also treated with thiocyanate ions reduces the coefficient of friction under 
variable and reversed sliding loads, due to the formation of a composite copper- 
graphite coating layer on the surface of friction pairs. Moreover, the presence of 
a graphite shell on the copper particles, the thiocyanate ions, and the nonionic 
surfactant prevent the formation of copper ions and oxidation of the oils by 
oxygen from the air. 

Example. The metal coating lubricant of the present invention was 
prepared using ultradispersed powder of copper coated with graphite, with a 
mean particle size of 0.09 jam. M-10G 2 motor oil and Litol-24 lubricating grease 
were use as the basic lubricant. The copper content was 0.25% by mass, 
graphite 0.015 mass-%, thiocyanate ions 0.11 mass-%, and nonionic surfactant 
para-aminophenol 0.15 mass-%. The prepared metal coating lubricants were 
tested using a CMT-1 friction machine under conditions of sliding friction: 
sample - AS-4 bearing cast iron; counterface - R6M5 steel; sliding velocity - 
3.05 m/s. The coefficient of friction was calculated by the usual method 
(Yudenich, V. V. Laboratornyye raboty po teorii mekhanizmov i mashin 
[Laboratory Works on the Theory and Mechanism of Machines], Moscow, 
Vyshaya shkola, 1962, p. 124). Study of the particle structure using an EMMA-4 
electron microscope revealed that the particles of UDP copper were covered by 
an envelope of graphite that was more transparent to a stream of electrons. 



Various lubricants were prepared in order to determine the optimum 
content of graphite on the particles. Results from these tests are presented in 
table 1. 

As seen from the data in table 1 , the optimum graphite content in the UDP 
copper particle coating is 0.007 to 0.032% by mass. At a concentration of less 
than 0.007% by mass there is not enough graphite in the coating layer to form 
the composite composition. The coefficient of friction rises as a result. At a 
graphite concentration greater than 0.032% by mass, the coefficient of friction 
rises because the copper is not dense enough in the coating film. 

To determine the maximum copper content in the metal coating 
composition made in accordance with this invention, lubricant compositions were 
prepared with various contents of UDP copper at a graphite concentration of 
0.019 mass-%, thiocyanate ions 0.1 1 mass-%, and nonionic surfactant para- 
aminophenol 0.15 mass-%. Results from these tests are presented in table 2. 

The data in table 2 show that at copper concentrations in the metal 
coating lubricant of less than 0.1% by mass the coefficient of friction increases 
because there is not enough copper to form the coating film on the surface of the 
friction pair. 

To determine the influence of thiocyanate ions and of the nonionic 
surfactant, metal coating lubricants of various compositions were prepared. The 
salt potassium thiocyanate was used to add thiocyanate ions. Para-aminophenol 
was used as the nonionic surfactant. Table 3 presents results from tests used to 
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determine the effect of thiocyanate ions and surfactant on the coefficient of 
friction. 

As seen from the data in table 3, thiocyanate ions actively influence the 
coefficient of friction: at a content of less than 0.02 mass-%, the coefficient of 
friction increases since there are too few thiocyanate ions to block the fresh 
copper surface. At a thiocyanate ion concentration greater than 0.2 mass-%, the 
coefficient of friction increases since an additional solid phase - copper 
thiocyanate - is formed. Thus, the optimum concentration of thiocyanate ions is 
0.02 to 0.2% by mass. Adding surfactants also reduces the coefficient of friction, 
since they increase the sedimentation resistance of lubricants and prevent the 
formation of particle agglomerates. According to the experiments (see table 3), 
adding para-aminophenol at a rate greater than 0.03% by mass reduces the 
coefficient of friction, while at 0.3% by mass and greater the surfactant has little 
effect. Consequently, the concentration should not be increased. The reason is 
that it makes the composition more expensive and increases the content of 
nitrogen, whose oxides have a negative ecological impact. Thus, the optimal 
surfactant concentration is no less than 0.03% by mass, but no greater than 
0.3% by mass. 

FORMULA OF THE INVENTION [CLAIM] 

A metal coating lubricant composition containing a base lubricant and an 
additive based on metallic powder, wherein said composition contains an additive 
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comprising an ultradispersed powdered copper coated with graphite and it also 
contains the thiocyanate ion and a nonionic surfactant with the following ratio of 
components, in percent by mass: 



Ultradispersed copper powder 0.1 - 0.8 

Graphite 0.007 - 0.032 

Thiocyanate ion 0.02 - 0.2 

Nonionic surfactant 0.03 - 0.3 

Basic lubricant up to 100 



Table 1 



Basic 

lubricant/No. 


Amount of 
ultradispersed 
copper 
powder, % by 
mass 


Amount of Sliding 
graphite in conditions 
lubricant, % 
by mass 


Coefficient of 
friction 


Notes 


M-10G 2 oil 


1 


0.25 


0.002 


Reversed 
direction, load 
P = 700 MPa 


0.16 




2 


0.25 


0.005 


0.15 




3 


0 25 


0.007 


0.09 


Method 
described in 
this invention 


4 


0 25 


0 014 


0.08 


5 


0 25 


0 032 


0.09 


6 


0 25 


0 040 


0.12 




7 


0 25 


0 050 


0.13 




Litol-24 


1 


0 25 


0 002 


Reversed 
direction, load 
P = 700 MPa 


0.16 




2 


0 25 


0 005 


0.15 




3 


0.25 


0 007 


0.09 


Method 
described in 
this invention 


4 


0.25 


0 014 


0.09 


5 


0.25 


0.032 


0.09 


6 


0.25 


0.040 


0.13 




7 


0.25 


0050 


0 13 





Table 2 



Basic 


Amount of 


Amount of 


Sliding 


Coefficient of 


Notes 


lubricant/No. 


graphite in 


ultradispersed 


conditions 


friction 






lubricant, % 


copper 










by mass 


powder, % by 












mass 








M-10G 2 oil 


1 


0.019 


002 


Reversed 
direction, load 
P = 700 MPa 


0.15 




2 


0.019 


005 


0.15 




3 


0 19 


0 10 


009 


Method 
described in 
this invention 


4 


0019 


0 50 


0.09 


5 


0 019 


080 


0.09 


6 


0019 


0 90 


0 11 




7 


0 019 


1 00 


0.12 




Litol-24 


1 


0 019 


0 02 


Reversed 
direction, load 
P = 700 MPa 


0.16 




2 


0 019 


0 05 


0.15 




3 


0019 


0 10 


0.09 


Method 
described in 
this invention 


4 


0019 


0 50 


0.09 


5 


0 019 


0 80 


0.09 


6 


0019 


0 90 


0.12 




7 


0.019 


1 00 


0.12 
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Table 3 



Basic 


Amount of 


Amount of 


Amount of 


Amount of 


Coefficient 


Notes 


lubricant 


ultradispers 


graphite in 


thiocyanate 


surfactant 


of friction 




/No. 


ed copper 


lubricant, % 


ions in the 


in the 








powder, % 


by mass 


lubricant, % 


lubricant, % 








by mass 




by mass 


by mass 






M-10G 2 oil 














1 


0.25 


0.015 


0.005 


0.15 


0.12 




2 


0.25 


0.015 


0.010 


0.15 


0.11 




3 


0.25 


0.015 


0.02 


0.15 


0.09 


Method 


4 


0.25 


0.015 


0.10 


0 15 


0.08 


described 


5 


0 25 


0 015 


0.20 


0 15 


0 08 


in this 














invention 


6 


0 25 


0 015 


0.30 


0 15 


0 11 




7 


0 25 


0 015 


0.40 


0 15 


0 13 




M-10G 2 oil 














1 


0 25 


0 015 


0.11 


0 01 


0 11 




2 


0 25 


0 015 


0.11 


0 02 


0 11 




3 


0 25 


0 015 


0.11 


0 03 


0 09 


Method 


4 


0 25 


0015 


0.11 


0 30 


0 09 


described 














in this 














invention 


5 


0 25 


0015 


0.11 


0 40 


0 06 




6 


0 25 


0015 


0.11 


0 50 


0 08 





[Printing information is given at the bottom of the page — Trans. Note.] 



